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and some spontaneous language. Ui^irig 9 BCBC design^ counterbalanced 
^crojss modeling conditions and ref)liciite^ across autistic $s were, 
taught to respond to gueiitions involvi;^ common bbj^ actions* 
The effectiveness of teaqhing methoai^^ assessed through rate of y 
learning, generalization, and maintenance of correct responding. 
Results indicated that allVfour Ss/learned through observing .peer and 
adult models and that. few, consistent differences occurred across the 
two modeling conditions. Also, tl^e degree of generalization of 
responding was consistently higlyin both conditions. (CL) . 
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' bbsefvatioAal Learning:^ Peer versus Adult Models 
" and Autistic Children »s Learning 

Although the discrete trial /vtnetho'cll of teaching has been demonstrated to be 
effective in teacl:|i(ng a wide variet^of behaviors to autistic children, this 
method is ,very tin||e c5)nsuming and/p the behiaviors taught with this approach 
do not generalize |o extra-treatment sett/lngs or p^^^^ ( Char lop, Sohreibnian 

& Tryon, 1983; Harris, 1975; Koegel, Rin^dove^ 4 E&el, 1982; Rihcover & Koeg^l, 
1975). In addition, behaviors taught with the discrete trial method are 

infrequently maintained over time (Lovaas, Keogelr', Simmons & Long, 1973). 

' ■ ' . ■ ' i ■ If. 

Recently, investigators have examined the efficacy of observational 
learning as an alternative teaching method with autistic children. Modeling 
has been demonstrated to be effective in teaching skills iuch as play behavior 
and discrimination tasks. Two stud^ies' hhve employed adult models (Riguet,' 
Tayler ,. Benaroyn^ & Klein,* 1981; Varni, Lovaas, Koegel & Everett, 1979) and ■ 
three used peer- models (Coleman & Stedman , 1974; Charlop et al.. 1982; Eg el > 

... , '^V * ' / . « , , ■ ■:■ . 

Richman & Koe^r, 1981). oAlthough a large amount of-research has do^uqjented 
the effect of model cbaraoteristics on learning in normaL -children (e.g. , 
Bandura, 1977), the efficacy of different kinds of modfels has not been examined 

• ■ 7 ■'■ ■ ■■ \ . " ^ . \ ' \. 

. with autijstic children. 

The aim of the present, study was to address this t;3Sue by comparing the 

.■ ■ ; ' ; : • v , . . ■■■■■ ^ :■' .- .. 

J-' effectiveness of peer and adult models in teaching an expressive language task 
to foiir autistic children. More specifically, rate\bf;acquisition, / 

' generajlization of responding to extra-therapy exaininers> and s6ttings and ■ ;^ ' 
behavior m^ntenance were compared across* peer and adult modeling conditions. " 
. . ^ ^ Method 



Su ^eots 

Four autistic boys participatetl in this study. These Snildren Were 



i dlagnpeed as autifij^ tnultlplically hahdicapped^ by outside agencies, and were 
; enrolled ^^n a* language-beh disorder program at a private school. The " 

; chrondlogicai' iges of Child 1 thrpugh Child 4 were 10.8 years, 7.11 years, .10.4 

i; ' ■ " • V V- • • ■ . ,' ^' ' • ' ' .. 

\ years anJjl 9.1 years respectively (Moan CA a 9.4 years). Th6 ohildren»s 
s*' intellecttial functioning, as derived from standardized tests, was at thie 

/mentally retard ed^l^i^^ Thoy wei^e, functioning academically at the second' or 
third grade level, but were deflpient in age-appropriate social behavior, play 
and language. All the children ejjhibited such language deficits as echolalia, 
pronoun reversal and perseveration; All of the qhildren engaged in , mild to 
moderate amounts of delf-stimulator^ bQjfc>»dvior ; | V ^-^ 

Models 

k 9.2* year old, hon-autistlc i)oy served as the pe'er model; a 27 year old 
male, unfamiliar with the subjects, served as the adiilt model in this study. 
^ Design and rtiaterials ' 



; A BCBC design, counterbalanced acrpsis modeling c'ollditions and replicated- ^; 
• • across subjects was used tjO teach the autistic^ chil^^ respond to questions 
/involving common objects and actions.' Questions ^re ch^ by the chiidren'.s, 
failure to apswer .tliem correctly during a pretesj; adminlstfered both at the ; 
beginning of the experiment and before feach condition. SUbjects^were randomly 



' s^ssigned to modeling condition sequences. ; 



Dependent' variables ^ . ^ 
" "ilie effectiypn^ teaching methods was assessed througUr a) rate of; ; 

leaf ning, 1^^^ geqeValization of to £fn eictra-therSpy school examiner 



6 

^ and setting and to th6 mother in the home, and c) maintenance of correct . 

' ^ ■ :.^'^:'') ■ ■ .■i-.'- " v; • ■ " ' . . :;■ ■■■ ■ , • ■ . ' ^ y-,-//-' / 

rfespohdirijg.' ; -v: ,. ' ' ^'^^^ ' ' ' V-* ^ ' ^ - ^ 

Traiintng : ■ ' , 

/: Su|>j:ect;s were .pretested In the training setting to mal?€^ sure tljey'^^ ' 



unable to arlawer the' training questions correctly# Training sessions we\-e 



conducted in an empty classroom^ ihe mbdel sat next to the .exporitnenter 
facing, the subject across* a tablb^ . The autistic children observed.^ tJi^j peer ofr 
adult mode1E'^correot;^ly answer a -question and be contingently reinforced Wi*^h 

verbal praise and food by thCL exathiner . The subject wds then asked bhd same 

, . • • 1 ' ■ ,■ ■ . \ • ' \' ■ ' 

^question; Corr eat responding (ansvjf^ring the question jiroperly within fivie 

socdnds!)- was contingently' rein fot'ced with verbal praise\an* food; incorrecft ' 

respond ing ( answj^ring tl^e question , incorrectly or not re^pondlW) was 

consequated by a "no" from the examiner; The procedure Was repeated f6r a 

total of ,20 t^iripls. If' the subject *s attention wandered i he was cu^d to "pay 

attention"^ Severe. off-task behavior (e.g., "tantrums) '^vrtis consequatiSd by 

removal from, the trailSlng area. The session was ^cbnttnued when the, subject was 



calm and 'quiet. Eac)i modeling condition conMsted of a set of fivVquestions, 
ai^ked^in a random orcler. Criterion for sucoessful learning in a condition was 
8Q> correct fpr each of the five questions. Training ws^s conduotefiT three days 

per-weeJu. . . • ■- \ ^ . f ' \ J v / ' - ■' ..-^l^^' ■ ' '.V f"^* 

Gener alization probes : W 

~ ' ■ ' . ■ ■ • J ;•" 

After 'criteMon 'was reached in^ a training condition, the sub jec^t was asked ^ 

ttie same s"^et of ^questions, in a randomly.'djetermined ord^r, by an unfamiliar 

■ ■ ^ ■ /■ \ \ '■ ' ^ ^ ■ ■ ' • ■ ^ / ■ 

adult female- in an extra therapy 5cfiool setting. The sub je6t was (also- asked 

the ti'aining <^queit^ions by his mother *at home. Responding was not cor^sequated , 

but 4ht order to maintain attention,, the subject was reinforced: for "good work" 

with^ verbal praise and/f^p^od after, apprQ^imatery ^ery ^^urth t 

VM'ainten.ance probes . / ^ ' - ' ^ * v < !^ 



After genepalization probes were 'donducted, the training questionj?vfo>^ that 
•condition were astced by the experirten^fer at one-week Intervals to assess 
• ra.aintenance of correct resi?onding.. The ques'tions wefe^^^^ a randomly . 



dotorrained order for a total of 20 trial5 per aot. Responding was not 

qojsequated, but subjects wore reinforced as above. 

Recording and reliability ♦ 

All training, generalization and' maintenance sessions wore audio tape 
recorded for purposes of reliability scoring. Reliability was conducted on 
ninety-three percent of both the training and- tnaintenanoe Sessiqns. Respons6S/ 
were scored as oorreot or incorrect, as defined above, by an Indppetndont rater' 
who was blind as to the purpose of the study. For school general izati<j^ 
probes, reliability was assessed for all sessions. Home generalization probes 
were scorefl by a traineji undergraduate research assistant and the rel 
of home generalization data was conducted on all^pessions, 
— Results J ' " 



ability 







V* 



Reliability ^ ' - ^ ^ . ' 

trial-by-trial reliability for occurrence ^nd nonoccurrence of correo^b^/ 
responding was calculated by divicjl^ig the tptal number of agreements (Id.erit leal 



> recording by both observers on a given trial) by the total number of agreements 

' ■ r ■ ' • , / ' ■ . * ■ A.- 

plus, disagreements in each* session and multiplying byvlOO. V. 



> we 



Training. The average reiiabilities for the two model conditions for Child 
" 1 were 97.8* (range: 90-100*) for the adult model and 97.3* (range: 90-^1 OMiy^ 
'\ for the peer model. I^e average reliabilities^ for the two model conditiijhs^ for 
; Child 2 were 86.8* (range: 85-100%) for the adUlt '^iriodel and 99. 1* (rangery . 
85-100*> for the peer model. The average rel lab 11 it ieia for the tWD<>^model .\ 



V 



conditions for Child 3 wei^e 99% (range: 95-100*) for the adult modet'^ancl 100* , - r j 

for the peer model, the av^erage, reliabilities for thp two. tnodel-conditiong for 

' ■ ■ ■ ■ , :■/ ■ -■ ' . . ^ ' . \ "I 

Xhild 4 were 9!^t ' (rSnge: -65-100*) 'for the adait model arid. 87. 3t ' 

70-l6p*) for the, Efeer mqdel. °. :" ^/ .v ,^- 4' ,, • ", - "X ^. 

?rs.r>-'^ tlnVlr\n^ « onoi-a 1 4 ^afr H rtn ni"r»t»o«« nuoraoA rpl iahil itips dttrSat * 

'I 



w Generalization . Fori'school g.enerali^aU.qn probes average reliabilities 




v.. 



w ..... i . 



1: 



woro 98. 8J (ran^e: , 95-100J), 100J, 91. 3> (ranpoj 80-10p«), and 90* (range* 
75-100jl) for ChUdran 1 throuj^^h 'I, respootivoly. For hoirttJ j^enorallzatlon 
probol average rQliabiXilii'ea f*ore 87. 5< (range; ?5-100Jl), 91. 3< (rangei 
75-1005t)i>i90> (range! 75-10Q51), and 88.351 (range: 75-9551) for ChUdron 1 • 
♦through respectively* ' , 

Maintenance , The average reliabilities for Child 1 were 100< for the adult 
model'^and'98.2> (range? SS-ldOX) for the peer tnode^Xt The avorago, rellabilltlpi 
for Child 2 were lOOJl for the adNMLt model and 97,7X (range:' 75-100X) for the 
peer model. The average reliabilities for Child 3 were 9^6% (range: 75-100X) 
for the fidiih model and 92^ 2t^(rarige: 70-1 001), fir . the, peer 
reliabilities for Child ^Kwere SS^iSV (ranges 55-10O5t) for Ui^ auuiu mvu^j. ai-u 



model. The average 

\ 

the adult model and 

85* (range: 70-100t)/for the peer mbdel. 



Response acquisition 
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*Figur^^,,shows the results of training ustng adult and peer models for 
Child 1 and Child 2. For both of these subjects, Set A and Set C questions 
■were taught with the peer moc^pl, while Set B and Set D questions were taught 
with the aduit model. . ^ . ^ - 

In ^ the peer model condition Child i "reached 'criter^^On in 4 and 9 sessions 
for Set A and Set C questions, respectively. In the adult model condition. 
Child l^'reached cri^terion in 3 and 6 sessions for Set B rfnd Set D, 
respetJtlVely. With a peet; model, Child^2 reached criyfrion in 10 and 7 
sessions for Set A and Set C, respectively. Using sm adult model. Child 2 
reached criterion in- 5 and 6 sessions for Set B and Set D, re9pectively. 
' r Figuripi 2 shows the results of training using adult and peer models for 



Chi]S|/3 and Child 4. Tor both of these subjects Set A /and Set. C questions were 
taught with the adult model, while Set B and Set' D questions were taught with 
the peer model. . / * r 



In the adiilt model condition Child 3 roaoHed criterion in and 3 aeflaiona 
for: Sot /A Qnd*Siot Ci reapootlvoly. With a poor modol/thla ohlld roaohod 
I orltorlort^lh ^ and 3 aoaalons for Set fi and Set D, reapootlvely. In tho eidi'Xt , / 
model oondltlon, Child ^ roaohed orltor.ion In 11 and 9 doaaiona for Sell A ana 
Sot C, roapocfclvoly. lathe poor model oondltlon, Child U roochojd orlterlof* 
within 1H and 5 5e^3lv<;»ii3 Tor Sot B and Sot D, roapoctlvely • ^ . 

Gonoroll^atlon . 

♦ 

Table 1 showa the poroentage of correct responding during the school ^xA 
homo generallzatloh probes. All children were able to generalize . correct v 
responding^ from the training setting to unfamiliar school settings and to tJ^^ 
home. The average percentage of correct responding was 98,8> (range: SS'^loOl)^ 
9H:3» (range: 75-10OJ), 88. 8J (rango^: 70-100%), and 87. (range: 50-100») f^r 
Children 1 through 4, respectively. No dlscernable effects of type of mo^el 
were noted with respect to response generalization. 
Maintenance 

— " ■ A * ■ 

Table 2 shows the- Percentage of correct responding during weekly 
maintenance probes. All children maintained high levels of correct respond I tig t 
even up to 18 weeks after reaching criterion In training. The average 
percentage bf correct responding, was 98. 8> (range: 90-100%), 95. 2> (range: 
65-100%^), 88.1% (range: 45-100%), and 88. 1J (range: 45-100%) for Children 1 
through 4, respectively. No dlscernable effects of .type of model were noted 
with respect to, maintenance of correct responding. 

' ' Discussion 

The purpose of this study •was to assess whether peer and adult models 
differentially affected autistic chlldren»s learning answers to questions, 
present data suggest tl\at the subjects learned equally well with either type^f 
model. In addition generalization of correct responding to extra-training 



ottinga occurrod with both klnclfl bf imodoling conditlona. Similarly, 

molntonanco of correct roaponding over perloda' aa long as 18 weoka occurrod for 

t 

both condltiona. . ' • 

The proaont roaulta aro almllar to thoao of Charlop at al. (1983) and Egol 
at al. (1981)t\ In all throo atudioa autlotic children loarnod by obaorving 
peer tnodola. However, the current data are contradictory to thoao of Varni ot 

eX. (1979) I whiohVdemonatrated that observing adult models was not an effective 

\ ' ' ' • . ^ 

teaching strategy tbr autl:jtlc children, Thla diacropancy might reflect 

differencoa in subjec^^ characterlatica or tasks across the two studies. 

Although the present subjects demonstrated impairment in several areas of 

functioning, all had acquired the ability to Initiate both verbal and nonverbal 

behaviors. In contrast, the subjects in the Varni et al. (1979) study had 

severely impoverished imitative repertoiree. Eg el et al, (1981) and Varni et 

al. (1979) have sugge3ted that;^ imitative ability is a prerequisite for 

* \ 

observational learning. In the, present study the model's and subjectra 

\; 

responses were alternated for a total of 20 trials per subject each session, 
while in the Varni et al. (1979) study, the autistic children .observed the 
model for 20 trials before being, allowed to respond. Perhaps the procedure in 
the present study enhanced the subject's attention to the model. 

The lack of differentiation between learning in peer and adult model 
conditions may have been due to the novelty of both models, as well as the 
entire training situation, for the subjects, Attentional skills may have been 
enhanced (e.g., Dunlap & Koegel, 1980; Egel, 1980; Egel et al., 1981) through 
being taught these tasks in a one-to-one setting involving reinforcement and 
attention from the experimenter and model, Alter^ndg|||tely, perhaps the subjects 
perceived both types of models to be equal ly/presti^^s, competent and/or 
rewarding (Bandura, 1977)f and thus the modeling conditions were- equally 



6 

effective* * 

In generalt the preaent dat« auggeat th«t both moUeXina Qondltlona.!W0re 
effective teoohlng atrategi^ for these autiatlc children. In addition^ both 
typeo of modela aeem to have faoUltated generalization of oorrept^reapondlng 
to two extra-training aottlnga and exomlnera and to have tn\^ritalned oorropt 
responding for over 18 weeka. Perhaps these high levels of generalization and 
molntononco are due to the looser structure of both modeling oondltlona 

(Charlop ot al., 1983). 

It appears that modeling is an effective strategy for teaching auttstio 

children. It is also a cost-effective technique for use in the olossroom. 
Several children can learn simultaneously in a more normal manner than in a 
highly structured ono-on-one situation (Charlop et al., 1933). The results of 
the present study suggest that both peers and adults would be equally effective 
as teachers. Autistic children would seem to benefit from being at least 
partially integrated in classrooms with normal peers. Also, since the present 
subjects learned from^observing adults models as well as peer models, utilizing 
adult aides, teachers or other personnel Is an alternative In settings where 
normal peers are not available. Finally, the use of modeling may facilitate 
generalization and maintenance of correct responding after training. 

It is difficult to generalize from the results of the present Investigation 
to all autistic children in all learning situations. Thust future research 
should ^compare peer and adult modeling conditions using autisitc children who 
demonstrate different levels of functioning. Also, the e#l?5acy of peer versus 
adult models may vary acYoss tasks. A third issue for Ojrther research la the 
differential effectiveness of modeling conditions versus discrete trial 
conditions. In the one study to date comparing these approaches, Charlop et 
'al. (1983) demonstrated that low functioning autistic children learned ^ 

10 ^ 



^«oopttv« Ifl^ollng toaKPin both trndUionel dlsoreto trial eml modeling 
<iondiU0n«i; Tn Addition, ften«r«lUatton and mailnt©n^no«j of oorreat r^nppnding 
H<5ro (JMpfl^icr^ vrtton the ohUdron learned through observation than by dlaoroto 
tri^l t^^<^hlng# n§n«nrQh ci«aign<5d to r^plioat^ §nd ^xt^nd th«^»§'Yi«dlngs ualng 
aiffof^nt kindo of toaka and aubjoata at dlfforont Lovolo of funotloninu la 
important bCQnuae of -tho potential ImpHoationa of auoh reaearoh for Improving 

1 

our o"«^r^^t teaoniria atrnt©gi«)». 

• ■ * 
♦ 

t • 

% ' " » ' 
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Children's performance during acquisitionlor the 
peer and adult modeling conditions. 
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Table 1 , ^ 
General izajtion Data 



■■■■ ..). 





■ Peer Model / 




, ' Adu^t. 

1 


Rrp.be .. 

■ ■: ■ ■ .■ ■ 9 




• ' . '■■ 


• . ■/ • . _ 

ScnX)ol . Probe Home prooe 


. . . I- 




^ 'Home, Probe \ .. 


..Child 1 












/ Set X 

■ - . ■ 


95 100 


Set a " 


100 




95 / 


Set, C 


100 , .100 • 


Set D 


100 


100< \ 














Child 2 


*o ■■ ■;' 










Set A 


84 100 


Set B 


' 100 


■ ■ . ' 


100 


Set C 


100 ^ 75 


Set D 


100 






• 

Child 3 


' "\ * 

i' ... 


/^l ^ ;/, 








-^Set B 


95 95 


Set A 


' 75 




100 


Set D 


^70 80 


Set C 


95 




100 • ' 


Chi|d^ 










(■ ■ ■ ' -• 


Set B 


50 100 • 


Set A 


90 




85' 


Set D 


89" 90 


Set C 


95 




100 



Note: 'Figures represent percentages of correct responding in school 
• and 'home probe settings. " The percentages are based on five' 
^presentations of each of th^ fpur questions per tr a infihg set. 
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Table 2 



4' 



Maintenance of : Correct Responding 



/ V Peer Model 

'' set A 100 100 lOO JOO 90 90 TOO TOO 100 100 
• -Set'C '95 10*0 95 100 100 55 TOO ^ 



IQD TOO 100 




5. 100 100 1 go 65 TOO - 95 
00 95 ■■ ' 

'•Set B lOO'TQO TOO TOO 95 95 95 100 75 95 10^ 

Set D 70 75 75 v 90 '90 90 90 / 



95-«100 100 100 



Ghild 4 



V 



•Sefe/B • 75 75 65 100 70 75 
Set D 90 70 75/ 



1 



3 ^ 5 



11 



V 



13 V 15 _ 
Probe Sessions 

Note: Figures represent percentages of correct" responding 

.Coring Vobes that were after criterion- had been 

reached. The percentages are based pn five presentations 
of each of the four questions per training set. „ 



■Adult Model 



Set bI .-1'QO 95 IdO 100 IQp .100; 100 100 TOO 100 100 



Set 



D« Too 1 



;oo loojoo too; 



Child 2 

Set B ' 90 llOO-l O'b 95 1 00 1 00 1 00 1 00 1 00 1 0 
Set D 90, ao* 



Child 3 ■ ^ . 

's.et A 100 lot) 100 ibo TOO lOO lob 50 95.100 100 75 65 
Set C 100 100 100 95 95 100 90 100 10§ 



Child 4 



Set A 95 90 90 95 90 100 TOO 100 1-00 100 100 100 100 .100 |5 95 



Set C 100 75 95 *90 



1 
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13 



15 
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